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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compound useful as \ f, 
a monomer for obtaining a high polymer compound used as a base 



0.., 

resin of a resist material, sensitive to a high energy ray, excellent in 1[1 " 5 1 ., ,,. 

it.-. -.. *3t-:S»:9v. 



sensitivity, resolution and etching resistance and useful for a fine * 
processing with an electron beam or a far ultraviolet ray. 
SOLUTION: This lactone-containing compound is a compound of ?^>| 
formula I [R1 is H, methyl, CH2COOR5 (R5 is a 1-18C alkyl); R2 is H, M " 
methyl or COOR5, R3 is a 1-8C alkyl; R4 is H or COOR5; X is CH2, 
CH2CH2, O or S], e.g. 5-oxo-4- oxatricyclo[4.2.1.03.7]nonane-2-yl 
methqcrylate. The compound of the formula I is obtained e.g. by 
performing an oxidation of a double bond accompanying with a lactone , v 

ring formation on a compound obtained by performing a Diels- Alder J f . * * 

reaction of a compound of formula II with a compound of formula III, " 
and further esterifying the obtained compound with a compound of 
formula IV. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The lactone content compound shown by the following general formula (1). 
[Formula 1 ] 

R 2 R 1 
HC=C 

c=o 

O 

HC JTCH 
o / (1) 

(Rl shows a hydrogen atom, a methyl group, or CH2CO two R5 among a formula.) R2 shows a 
hydrogen atom, a methyl group, or CO two R5. R3 shows the shape of a straight chain, the letter of 
branching, or the annular alkyl group of carbon numbers 1 -8. R4 shows a hydrogen atom or CO 
two R5. R5 shows the shape of a straight chain, the letter of branching, or the annular alkyl group 
of carbon numbers 1 -1 5. X — CH2 and CH2 — CH2, O, or S is shown 

[Claim 2] The high molecular compound of the weight average molecular weight 1 ,000-500,000 
characterized by containing the unit shown by the following general formula (1 a) as a composition 
unit. 

[Formula 2] 



°\ H < J\ 

o' (la) 



(Rl -R4 and X are the same as that of the above among a formula.) 

[Claim 3] Furthermore, the high molecular compound according to claim 2 which contains one sort 
of the unit shown by following formula (2a) - (1 Oa), or two sorts or more as a composition unit. 
[Formula 3] 



R 2 R 1 R 2 R 1 R J R 1 



CO 2 R 0 C0 2 R 11 C0 2 R 18 C0 2 R 17 

(2a) (3a) (4a) (5a) 

HH HH HH HH 
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/ \ / \ V \ / \ 

■"^Sk s^a k ?\™>7 C \ ."y^? 0 "- 

\ d r 10 r 12 fc r R 15 R 2 fc rl r 1 r 2 r-fc c, pi 



^7 q c R 10 R 12 C C R 15 R 2 C C R 1 R 2 "C- 

R e R 9 R 13 R M H C0 2 R 16 H C0 2 R 17 

(6a) (7a) (8a) (9a) 



H H 

\ / 

-C— C- 



/ \ 

(10a) 

(Rl and R2 are the same as that of the above among a formula.) R6 shows the univalent 
hydrocarbon group containing the carboxy group or hydroxyl group of a hydrogen atom and 
carbon numbers 1 -1 5. At least one of R7-R1 0 shows the univalent hydrocarbon group containing 
the carboxy group or hydroxyl group of carbon numbers 1 -1 5, and the remainder shows the shape 
of a hydrogen atom or a straight chain of carbon numbers 1 -1 5, the letter of branching, or an 
annular alkyl group independently, respectively. R7-R10 may form the ring mutually, at least one of 



R7-R1 0 shows the divalent hydrocarbon group containing the carboxy group or hydroxyl group of 
carbon numbers 1-15 in that case, and the remainder shows the shape of single bond or a straight 
chain of carbon numbers 1 -1 5, the letter of branching, or an annular alkylene machine 
independently, respectively. Rl 1 shows the univalent hydrocarbon group containing the -C02- 
substructure of carbon numbers 3-1 5. At least one of R12-R1 5 shows the univalent hydrocarbon 
group containing the -C02-substructure of carbon numbers 2-1 5, and the remainder shows the 
shape of a hydrogen atom or a straight chain of carbon numbers 1-15, the letter of branching, or 
an annular alkyl group independently, respectively. Rl 2-R1 5 may form the ring mutually, at least 
one of Rl 2-R1 5 shows the divalent hydrocarbon group containing the -C02-substructure of 
carbon numbers 1-1 5 in that case, and the remainder shows the shape of single bond or a straight 
chain of carbon numbers 1 -1 5, the letter of branching, or an annular alkylene machine 
independently, respectively. R16 shows the alkyl group containing the polycyclic formula 
hydrocarbon group or polycyclic formula hydrocarbon group of carbon numbers 7-1 5. Rl 7 shows 
an acid unstable machine, k is 0 or 1 . 

[Claim 4] The manufacture method of the high molecular compound characterized for another 
compound containing the lactone content compound of the above-mentioned general formula (1), 
and a carbon-carbon double bond by the radical polymerization or carrying out anionic 
polymerization. 

[Claim 5] Resist material characterized by including a high molecular compound according to claim 
2 or 3. 

[Claim 6] Resist material characterized by including the compound which induces a high molecular 
compound and a high-energy line according to claim 2 or 3, or an electron ray, and generates an 
acid, and the organic solvent. 

[Claim 7] The pattern formation method characterized by including the process which applies a 
resist material according to claim 5 or 6 on a base, the process exposed by the high-energy line or 
the electron ray through the photo mask after heat-treatment, and the process developed using a 
developer after heat-treating if needed. 
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'Si ■■■S;;' ; *StS, T/i-^^y]^ vV/urtiA-y-^. 
a-™ =v- 'i-;i;.-^.a. m r i / . t/l.:V-'L- 
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■f/Ug, 2 —'A~-r y >y a^^y/L'i^^^;f 2 
-rtA- -/7p t : /Ui, 2 - •> y* a^y-f — 2 — >fA- y 
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h A->-r--7^/uS, x h^->t7f /US^T/U=i*'> 
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(D/^^ 4 V-i Jr> . h!l7U-h, 1, 1, 1- h!/ 7 
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/U l& . 4 — ^ /U y y a ' - = l r *> /U-S , *> v* a - - A" '> /U ^ 
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AC-, "-'v'L'^/i.A^ L"::l. R ,,,! \ R 1 L i> 

■^l:\im^^.>W^'^.\\"D -^;rj. R ,,,: \ R <i- 
=v- 1-- >- & L ' : :-L / *f- u ^- , a-, -r- u ; - n: . i- l' u v i 
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(S;*, r 110 ii^^6-i ocor y-u-^s, j^m 

■SfiC 1 -6<^T/U^r U>SX(ijge^t5c2 -6COT/U^r^ U 

izmmwt i - 4 <ow:mtkxteft$$ift<DT ^^^mxi-tr 

1 - 4<D7/^^SXIi7/U3^yI ; ^^©:l -4 ^ 

[0074] ---e, r iio cot y itfi, 

1, 2-7x^uyS, l. 8 — 5- u 7" 

1, 3-7nfl/>| t 1, 4-y^u>-S, 1- 
7x.-/u - 1 , / 2 , 3 

— 'L'3£^;;», T;uV-u>'SH"T:i, 1, 2 - 

\-7*=- 'U-l, 2-i""U>S, 5-7 
/UrK/Urf, 2 , 3 - ^-f ^SS^*;foil^) . R 11 1 
c/ rr / ^ / u ffi > L X n % R 1 ° 1 ^- R 1 '■* 1 ,J t IB] i%a> <n 

T'/i'V-^/uSt Ltfi. ^L-ffi, 1 --y'n^^/u 
ffi, t- tj a--^, i - 3 - r/y- /L-Jii:^ < */ 

-r u i -^>'f.--'U!£. 3 -'O-r .- 'L- 4 

— ^^v-^^/u^, is / -1->wr y /ui^ i — /u, 
-K, 3 - ^-*V--!r ^ 5 — "--r-t:^ 'L-S. 1 —^"/v- 

; L ' i5 . 3 — ^ "7" r" ' u- ffi , 6 — " ^ '7 r ' 7" n u it t 7 - 
o r r /u ^ , *r 'i- " =V- *> /u -V 'U t L T II , / I- 
:V- >- / -T- -L' l t i, , :r. I* >- / -r- a- 1,5 % V rj ;}•; ^y/^ 

-/ t^T- >* ^ -r-H-- r.- ^ >■ ^ a- »£. -.^-> 

r- -V *> ^ ^f- /L'-J£-. ^7fp :ry/f^S, / h--r'>-^^- 
't '.ii. " r - l^v-v ■-'-"»■■/" ! L- Mi. " v i- *>-T.-r- .a-i!;- 4 ■ / |, :V 
>' :r - *' f - 'L- -M; . -' - >' -- f " r - 7 V V' "I" 'L- . - =V* >' n - x r is n:. ^ 
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[ 0 0 7 5] fc:fc\ 5E«-K**ixT^Tt>cfct^*«l 

t e r t-7'f/uS^\ SiSl -4cOT/U^^ 
^y^p^yl. n-^h^yS, -fy^h^v- 

iltt^bJ:^7x=:/UStLttt, 7xn;US^ hy 
/US, p-t e r t-7h^ry7x-;ul, p -Tirf 1 

[0 0 7 6] ^ftctfjCifi. Wi7L\£Y y 7'^tn^y^ 
n^^Kv^rc^/Ua — K^^.^, h y 7/U>j-C2 7 ^ V 
TWUr^ (p-t e r t-^h^y7x = /l/) "7 

/U H — K— A, p — h /U:r. >7> /U^; yfy7 x^/l/3 

— K ^ "y* .A , p — V fis^ y7/l/^y^ (p — t e r t — 
T'h^y^x^/u) 7x^/ua"K^^^, h!i7^t 
a 7 y* ^ywu^vgg h y 7x^/bX/u^=.^^, M7 
yu^n 7 ^ VX/u^T-gg (p — t e r t - 7'h^y7x 

yUrh >g§ t" X (p-t e r t - ■? h A 1 - > 77 :r_ - /u) V ^ 
r^/u^yu^- r> jU v h'J7^to/? y7wl/;f;yi h y 
7. (p-t e r t ~ 7" h A- "7 zc /U) 7. /\s7fi =• $ M> , 
p — fwUJX^ywU^vgg [> y 7x^/l/7wl/^-7^, p 

- h /U^n > x yu* y| ( p - t e r t ~7' h A" "7 ^ ^ 
/U) v "7 ;r. /U^;n r> A , p — h yUx. >X >gg 
tr'7„ ( p - t e r t -y I^y7xx/U) 7x^/U7jL^ 
* r> p - |, /U J- > 7 /U* h y 7 ( p - t e r 
t — 7" hA-y7x^/l/) 7s /UTh ^ y* 7* , 7 ^" "7 /U a y 
7 V 7 h IJ '7 X /U7s /U7h n r> A v 7' ; ;>7 /U 

^ h 'J "7 x^^ux /U;t; ^ 9 , h !i 77 /uj-a / 9 >' 
7s > g& h 'J 7 5" /U 7s /Urn r/ is , p — h 'U^_ >- 7 /U 

* 7'fiXt V 'J 7 -T 7 /u* r; ^ s |* ij -7 'U a 7 9 > 7 

7 fti \s V a — A- ■> /U 7 .'U ( 2 - M" A"- 7 «> 7 ni — A" 
-> fU) 7. /U;fr p — h vUzi- >- 7. /U;h Vft'^v 7 rj 

-r *> >U 7 '7- /U ( 2 - A- 7 -> 7 n ^ A- *> 'I') 7s /U - r/ 
, h U "7 iV-'A vi / 9 >- 7s /urj; >'fi"^ / -f- /L- "7 : n .n >u x 
/U ;J ; ry ^ ^ p _ |s j:. >' 7v /U :J ; > ;y 7 -f- /U 7 ^ - /U 
X /U ;); - r> , h ] ) "7 Jl-j- u 7 7 >' X a- ;fv >- fl'ij >>* 7 rJ 
^:ry^7;n^^X'L';]^7iv p - l-i'xy v,/L-;|;y 

•> 7 TJ — A- '> 'U *7 .-r. ^ 'U 7 a- ;j; r> ^, ^ (, \) fV . -j- 
n / V x a-;J; U '7 -f- /i- X 'U;|; .t- r/ j., t j, ij -y 

tl- M" i-' 7 V x /L- ;] ; 7 •> 7 a - - A u *> 'I- 7 /u ( 2 ™ ~t 
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^yy^D^y/H x/u^^iry-A, hy-7/U^-ci^yr 
>7s/U7^>$£ ( 2 -7 vUrK^/U) 
y-U^.arv'/U) 7s/U^^rj7A, ^-^U^t:^ 

(2-t :5 ryy^'<yf/U) 7/U^n^^h!J7/Ut 
d ^ y* >-7;yU7^^— h] , 1, 2* --^-y^yu^/UrK — 
/U7^/U7- h^h: Knft7x^^M;7 - h^co 
^^r>A±g, tf>^ (^<^if >7./U^^/U) y7/'y^ 

>^ tf^. ( p — h/^>7./U/t^/u) y7/^y s tr 

7s (^yl/77;^^yU) y7/7^7 4 t'7, ( v y- n 

10 ^=^r v-zUT^UTts^/U) (v-y^D^> 

^/U7^;U7^^/u) y7y'.^y t h: 0 y^ (n-7f^7/u 
rt;^/u) y'777^y, fcf;* (^fy7f/ux^^/U) 
y'77^7, tfT^ ( s e c — y^/UX/UT^n/U) 

y'y ^y, t'x ( n -/a t°/i-^/u^n;u) yr//^ 
t:"7. (4 y ya t^UTs/UT^^/u) y'7:/^7, tr° 
X (t e r t — y^yUX/U/^^yU) y'7/^^7 x t'Ts 

( n — t ^ /u7/i/^^/i/) 77/7 ^y, tr* wvt 

^ /U7 /Ut]^ ^yU) 77/^7, (sec— T^/U 

7s/U7t,^yU) i/T^jtZ^s (t e r t-7;/M 

20 yU^^/U) ;yT;/7y*>X 1 - y ^ o^y/U^/U^x 
/U— 1 — ( t e r t — y^yUTWU/^/U) y7/7 ^ 
>" , 1 — v-^ D^^-y/U7 /U7t^ ^ yb— 1 — ( t e r t — 
T ^ /U7s /UtTn ^ /U) y'7/^7 4 1-tert-T^ 
^7 /U/f; - yU— 1 — ( t e r t — y^/UyOU7ft:^yU) v? 
7/7^y^y7/7^7i^ fcT^-O- (p- 
h/Urc^T-yUTf^yU) - a ~ y 7 f U t y Zx, ^* 
7s — O — (p— h yUrc>y;yU7fs^yU) - ft -y7x^^ 
7'y^-A->A, ^*7s-0- ( p - h /Ujivxyurh - /u) 

- a - ->7 la^-^r >-yU7 v y yhA-'>^, b ~ X - O - (p 
30 - -2. 3 --^> ^ y 

/J- 3r '^7, O - (p- h/uxyx^n/u) -2 

-7^r-'U-3, 4 -^v 9 > Vies'/ y -x 

- O— ( n — y 9 >-7;/U;j^/U) - a - v>' 7 ^ ^ 7' V ir 
5ri/l± x h:'7s — O- (n -V" y- V7syU7t^- /U) _ 0 — ^ 
7xr-/U7'7J t^V7iv ^X-O- ( n - y 7 > X /UrM 
n yU) — a — -> 7 a ^ A- ■> ^ 7" 'J >f -f -> A , 'r" 7s — O 

- ( n -y >7s/Ur^^/U) -2, 3 7 > i>yjr>- 
V V -JT * is J* * ^X-O- ( ri - y 7 > 7s yU;]; - /U) - 
2-7 3, 4 ? yyt^/'J rt^r 7-7^ 

•10 X - O — ( 7 7 >' X /U;h 'U) - a - 7 -f- >l- 7' >i ^ =*r 
•> 7^ , r'' X - O - ( I- "J "7 /U a 7 7 x; - /U) - 
a - *>' / -T- 'U 7" U ^ A 1 *> A . ^ X - O ~ ( 1 . 1 . 1 - 
U 77 .'U >f a :r. 7 x /U ;i; - iu) - a - 7 -1"- >l- 7' "J yf 
A-*>^ % i'X-O- (t e r t - y 9 > X yU;|;.- ^) - 
n - iy 7 /U ^ >J 7h A- > 7^ , X - O - ( / ^— "7 /U >f a 

-Jr v '7 >- x a- ;t; a- ) - <» - -7' 7 -T- /u 7" y -t A- ■> 7^ . d 

x - O - • >- 7 p A- >' x /u 7\ /U ) - a - ■>* ^ -T- iU- 

7 U -t A- -> 7a , x - Q - (-< 7--L' > X /Uj - a 

- ■>' 7 - r - u- 7" 'I & > Js , x - Q ~ <■' ,., - -7 a-^ a , < 
n<i >' X 'L-;f;.-:~ a-) -a - > ; 7 -7* >i- >/ \i A' y- 7x , "-'7s 
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~ O — (p— tert — t\ss<>M y^/l/^ - yU) — 
a - is* ^tV? ]) ^f^r ->-k, fX-O — (^yuyX/U 
*~yu) -a-y^f/^'Dt^yA, fx-O- 

^*:y-k9M*fl^ f X-t-X^yUX/l^;^/U7 9 > % 
fx h y 7 /u^-u 7 f /u^/u^^/u y ^ y , fx 7 

3? > fc f X;x.^y^;*yl^:^ /U^ X* >\ f X 
X'n fcVux /U/fcnyU7 ^ >\ f X-f y/n tVUX /U^:^ 
>\s*9ls^ fx- p - hyumyxyU/t^yUT* $ y^ tfx 

— D^^ri/vU^/U^^/U— 2 — ( p — hyumyx/u 

( p — h /U^cx^/U-Tfc^yU) /Ny^cO £ — 'z" h X /U 

^V^^ff, y X^xLyUCy^/i^y, \>s<9 y/U 
^^/UTf^v^^ v/^yu^>-^3g#: s p - h/i-^yx/urt; 
y§^2, 6-y'^ hn^yy/l/, p — h /U^c 1/7. /u^: > 
2 , 4 — > > — h d -<y vvu^co ~ h n ^<y vvUXyU-^ 
— h»«*fc, 1, 2, 3 - hy^ 

-0"tf>\ 1, 2, 3-hyx (hy7/Utn 
7 9 yXyU^^/U:^ y) "<y-tf>\ 1, 2, 3-hy 
X ( p — h /Umy ^yu^ - yu^^f- *» ^<yif >-^(D7>/U 

7 ^ yXwU*ygg;xx^7K N-t Fn^ry^^yW 
> K F !i 7 /i/ 1 d ^ ^ > ^ y ix x f N — t K 
n^yy.y- yy-f ^ K^x* yXyU^yg£m;^yU N N — 
fc KD^f-y^^ > V^f £ K 1 - y^pX^Xyl^ygg^X. 
x/K N-t Ko^'>x^->y>f> K2-y*D/<y^^ 
^ >gS-x. x -7 1 /K N-t KD^'>^^'>y'< ^ K 1 - ^ 
y^v^/^tyR^^r^, N-t Ko^y^^yy^ 
; Kl-t'y^ y7,^^y^x7sf^, N — Kd 
X7 yy-f x Kp — h^^yxyU;t;yg£;x\xx/K N — 
fc K a^y^^yy^; Kp-> h A- y ^< y 1r y X /L- jft 
y^mx^/K N — fc Ko-ty7^ y y-f ^ K2-^d 
□ x^y7w^yS^-7f^K N-t Ko^y^^yy 

-f ^ K v < 7 A Z y X /U* X X /l^ \ - K D =Sf '> X 

7 y y >f ; K-2, 4 . 6 - h 'J ^ f y if > X /Loft 
y fifem x 7- N — fc K n 3r -> X ^ *> W ^ Kl - ^ '7 
7 Uy X/Urro-fife^X-r /K N— fc Ka^y^^yy^ 
^ K 2 - ;7 y* \s y x /u ;ft y §£:x x -r . N — fc K n A- 
x — 2 — "7 :r. /U X 7 y y-f ^ K * 7 >' x 'i--<U y fi*$ ^ x 
r N ~ fc K a =r y-r U <f ^ K y 7 y X >U:|; >fi"$J- X 
-7" N — K o -r ->-f u -i' ^ ^ y x y fig--x. x 
•r 'U , N - fc K tj ^ - 2 - "7 U W K / '/ >^ 

X /U;t; >fi§j-- X -r >K N - fc K a -\- ■> 7" ^ V x K ^ 
7 >- X ^ >'ft'$m X 5" vu % X — fc \<' u i\- -> 7" 7 ^ x 
K^< y-t: >- x iU7j\- yf^m x a- 4 \ - fc K c =v -> *7 7 /u 

K^Vy^'t' ;h >'ft"§.-3:- X /t- , \ - fc K t:j =\- > 7 
i K'-<y-tr > x /u;j; yft'$^. x-r N - fc Ka^y 
■v 7 a-f ^ i; -7 /u-t a ^ 7 y- x a-:}; yft'^.x. x ■ r 'L-, 
X — fc K rj A- ■> V 7 ;H' ^ K P - h a-x >• x yfrin:. 
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X-T^K N-t KD*7t7*^^K>^>^/^y 

ixxf/i-, N-t KD^7t7^/KU' / <y-fefy7 

/^yKx^f^, N — fc Kn ^r->— 5 — 7/U^Vu^y 

- 2, 3 - v^/P/tf^r W ^ K 7 ^ y^/u^y^m^^ 
/u, N-t Ko^v-- 5 - 7 /^/JOi^y- 2, 3-i?% 
/^^-i/sC * K h y 7 ivitxi 7 ^ 77/ur|;y^x7r 
/u, N-t Ko*v/-5-y/^/^>-2, 3-v^Ttf 
/^>y-f ; Kp - h^xyy;^y8x7r^fcoN 
-t Kp^'W^ Kfk^tt^^/^vSf^^^/uKiSfls: 

io ^/i^tfbn^/y^ h y 7/utD^^y7^^y^h y 

( p — t e r t — 7" b^iy7 y7x^/U7/ur^ 

-v 7 ^, h y xvuyl-n ^ ^y^7^yS h y x ( P -t 

e r t —7' h^77x^/U) x^ /U^^ r> ^ p — K /L'X 

y^/^y|S h y 7x^^7/^x1)^, p — hyu^>- 

X/U^:y^ (p — t e r t — ~y b*i/7 zn^yU) y7x 
^/u^vut^^ r> ^ x p — F7xy7/^y| h y x ( p 
-tert — 7' h^v-Xji-yW) x.yu^^r>^, h U 7 
yu^-n 7 ^y7/U^y^ h y "t-"7^-/U-X/U^=.^ A, h 

20 y 7 /ut d y ^ y 7 yg?y ^ a -,-1- y /u > f /u (2 

-^^7 n^^f y/U-) 7/l/7^^r)i, t h!J7/UtP 

^^yx^yg? (2 — 7^yu (2-7h^r 
yy^a^^yM X/U^^r>A, 1, 2' --^X^yu 
5^/1^7^ hxt Koft7i = !>Ah!)7U 

- H^(D^-^^^±g, t:'^ (-<y-tf yx/u^^/i^) 
7'7 7y, fx ( p -F7xy7Wx;i/) i?T s /*& 

y, t'X (y^n^^y;l/7/U*^/l/) y/y^^y, 
fc'X ( n ™-7"f /U7 /Urh^yU) y7;/y y>, (>f 

yy^/ux/UTt; y'ryy ^y, fc'x (sec — x' 
30 f ^7«^/H y'ryy yy, fc'x (n-^af/ux 

/Urn^/U) yr:/7,^y i b:-x y/n t'/U7/^ = 
/u-) i/T:/*9>* fx (t e r t - 7"f ^7/^^ 
/u) i>T:/* ¥ >^<Oi>T y'7 7 t'x-O- 
( p - h/UmyXwlxT^^/U) - a - v-'7 f /uyj 'A-^-iy 
/v, fx — O- ( n 7 yx - 0 - / ^ 

/u'/ y >j-=v- *>Xx^co 7' y >f^rC/^tf fc'x^-ry^/u 
x ;urt;-/u ^ .7 y ^co 'fc'x x y|f ^f:^, X — fc Ko 
^y^yyyy^f; K y 7 y x y x -r /u . X - fc 
yn^i/^V^^^i. K h U 7 >^^r a 7 7 y X yU;K y 
-10 ^.x-r/u, X-fc Kn A^y x 7 y y^r ^ Ki.--/D/«y 
x /u rt; y fife ^ x 7- 'U. X-fc K n =5f y x 7 y y y ^ K 2 

- -7 a / < y x y fife ^ X. -7- ;U , X - fc K a -V y X 7 y 
y-Y ^ Kl -^y ; /y7JL/;t;7ix7,f'K X — fc Kn 

y x 7 y y-f ^ K p — h ^^=- y x. /urj- y ffi^rr. x. 7 1 . 
X-fc F'a^yfy 7^-< ^ Ky ^y^wygSx^f 
'L- , X-fc h" A* >' -/^ "7 7 f u ^ K y -tr' y- x / u ;| - > 
:r. x v 1 a- X-fc l^^ry-f ; Kft &1^cr> x 
jr. x 7- ^^^f'^/;>'i"r L < )\\ '^oii^ .hKfig^ 
/Kri'jyi 1 f»ria'i:ii.5!lr?*Z.'--t2 fflW ..h^^il^ &-b-lr-:/i : I *o 
50 :!:^-?^3 ^"- r >i-^fi::i:ai;F?ttiniJ2^ y 
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loo??] R*£#j<oss*n*te, -<-xmm i o on 

(fiaSB, ^TTO dSetUTif* L< 110. 1-15 
*B, J: 9£t-£ L < fiO. 5~8g|5-C*>^o 0. 1 U X <9 

^7 y SSM^ftTt 5 ^ i I: J: o T u bttnnffi 
[0 0 7 8] TlcXPjT'figfflSnSWftt^Sili: LTfi, -< 

v^hy^coVhyi, 3 - ^ V* i<-y f 9 /— /K 3 
— ^a^/— l -x h^ry- 2 — yus<; — /U^co 
/u % ;x. -J- U > ^ "j n — /u^e / * f^i-r/K ^aeu 

— "r'K U->- ^ y xj — ;u ^ f ^x-f /u^(7)x. 

h , t°U>^y zi-zi/^-yxf /bx-r/UT 
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Dt 0 tyixf/K ftSt e r t-T/^/K /nt^y 
Sft t e r t — /nf uy^y n — /u^e / t e r 

y ^-/i/y7 f /L/X—7 ;U-^> ] -x h Jf-y- 2 -7°d/n 0 

[0 0 7 9] #«?831<D<£fllfl;i*, xffim 1 0 0gf5 
ICWU2 0 0-1, 0 0 OSB, #1:4 0 0-8 o on 

[0 0 8 0] *:*0^co u is* bttmzn^ H\Z7fc$&W<D 

[0 0 8 1] ^ m 'A ^ik-SWot fi^ij co # 

^ftffWftCTt L-TfiTIBS: (Rl) &t>VXtiT!S 
S (R2) J^£;h,5it£|££*i-5fiS¥*9# T-S 1 , 
000-500, 000, #f£ L < fi 5 , 000 — 10 
0, 0 0 OoO^cO^-^tf § r. 5^. *n«biCPg 

[0 0 8 2] 

nt2 4i 
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^-t\ R 009 i3j5*»$t3-1 5^-C0 2 -$B»*ig*$ 

w-r^ i m<Dmt7km&&^'t* r oio -r oi3 ^^^< 

t t> 1 fitt«*«2-l 5C0-CO 2 -^«i&S:** 

r/u^/U'SSr^i-o R 010 -R 013 i:£S^(cif £^/£LT 10 
t^Tfc <fc< , ^60^i3^R 010 -R 013 co^^< <b 1 
<B(1jK*«1 - 1 5 (T) - C O^-U'Am&Z Z 2 

R ois ^m^^m^^-r 0 R oi6 \±7Kmm^-x^^^^ 

m^<DT^^c^m^^-ta k' iiOXfi 1 7:^6, a 
1' , a2' , a3\ bl \ b2\ b3" , c 20 
1\ c2\ c3\ dl' , d2\ d3' , e' 
fcOU-t 1 ^flS^-ST'fc 1 ? , al' +32' + a 3 ' + 
bl' +b2' +b3' + c 1 ' + c 2 ' + c 3 ' + d 
1' + d2* +d3' + e' = 1 SrSSS^-^o f' , 
g* , h* , i' , j' tiOW±l *SSco-ftT-*>9 , 
f ' + g ' + h ' + i ' + j ' =1 SrifflS-f-^o ) 
1 0 0 8 3] -r:^^ixc7>£o^$^J(zo^Tfi, 

[0 0 8 4 ] *«P^cOiS^(t-&^t iiS'lcOiS^fL-^ 
1*c0id-&it^i±, 10:90-90:10, 2 0: 30 
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8 0-80:2 O^SSit^lSISP^iwfc^^ i:^4f i L 
t\, * ^ ^ 5> J- f b % <^ SE M: ^ ^ 4x J: <9'>^ 

[0 0 8 5] &*5, ilaiffi^-T-fk'&l*^ 1 «{iPfi?>i*2 

[0 0 8 6] *5§p;|cd u h«-*4Mii* 5!i-}S<i¥*J» 

^T-*^ 10 0-1, 0 0 0, iff* L < fi 150-80 
0T\ ^^o^T-P f sir^zn/-;uti*^S^2oj^±W-t- 

Sic J; t)^^ LT^O- 1 0 0-e/u%coSij^^xil 
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1 - 5%, L < '1 2 — 3%^ h7^ f 'UTy-1^7 
Kn:Vy K (TMAH) ^<7?T y 7Kf£i$tf)5U$ 
iA"Sr.MJv\ 0. l-3»|?i £ J. if-LsttO. 5-2.^ 
Bfl. iSijS (d i p) ili t ^ K>u (puddle) S, / 
■7% — (spray) ifei?pc/-j?g*i'i=;^ J: *) fy[%-r % Z. £ \Z -10 

"flttWia, f*;c?.fS:r.t^'=\~^^ r l a 'Ci> 248-1 93 
n i n on jig '41ft *:£:r.=\^->-v y-'--. Xi/i^rS 

1 - i o ftft ill A°y-y .~ > y" ; ^ jg ^> : J:J-l1#u 
I »H & J -. PR ft L>* T ffi * o *M i ; o ^ & ft , B M c/^< v - v 

[0127] 

[^i ] l]<7^!H] * ^ in | ^ ,if;i ft ft & ft d' ' - - * 1*1 lift i L 
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y-*- % K r F3i^^^u — if— <OSJt»ST*OPilJt3l 
[0128] 

[0 12 9] *KW<Dy? h>^#ft^4*a 

[0130] [^^cCT l-l]Monomerl <D-&f& 
3 2 4. 3 g<7)T^ y 3 0 0ml (O^Vlf Vi-fg 

SL/: 0 * C0R^S-&%t-*f 3 2 7. 2 g<0^^n 

<^^^>, 6 0 8. 5 g 5 - 7 /U^yU^ V- 2 - # /UtK 
[0131] 328. 2 g <D 5 - y fVi&tV^ > - 2 - # 
-&4»i^»L, 2 5 4. 5 g(D3 5%i@@?ft7K^7K$: 5 0 
4*4:1. 5l^7K^0. 8 k goDsEBSK-^ h y ">A</?yg 

fc?j£$s:i. 2 i ^y ^ y-/M3jgji¥L, mm&^mm 

% ] J V^&IWzl. m&x l&ffflmWLfz, y^/-^4r 

^ .1 ^ , 2 4 7. 6 gc02-^ Kn^-y-4-t^f h 
IISx^d [4. 2. 1. 03, 7] 5 -7T>//i 

[0132] 231. 2 gC02-^ Ka^y-4~t J r 
f h'Jy^o [4. 2. 1. 03, 7] /-f->- 5 -^r 
>> 2 2 7. 2 gco |, y xf /ur ^ >£r 1 I <7>J:gfty ^ 
u^-f&fi?L7r_ : . * cr)Slf4g&tS;;;x.t L . 18 8. 2g 
■y.) / ^ y /uy o y i stWK- 1 P#iifl>^;t-ciSiT 

•/^J^yn-n/yV^TMSL/^^, 2 3 6. 8 

K ^ / ^ y u /u 5 - -Jr =r y - 4 - i~ =\- 1 h ! J ■> y a 

; 4 . 2 . I . 0 / "i" >' - 2 - -f 'U ( M n <^ in 

e r \ ) •rAWfbAlfz. U^ft 7 1. 0 n o-?^;o^. 

1 14 — X M R (CDC I 2 7 0MHz) : -H . 6 4 
( 1 I-K d d d ) , 1 - 7 7 (ll-L d d d ) , 1 . 9 

2 (3 1-L (.1) , 1 . 9 6-2. 11 (2 14 . m ) , 

2. 5 2 - 2. 6 1 (2 14, n>) , 3. 2 1 (111 d 
d d ) t 4 . 5 5 (III. d ) . 4 . 62 ( ! II , 
d ) . 5 . 5 9 ( I II, t ) . 6 . 0 8 (1H, t ) 
i : T I K \ ii C I ) :17 7 6 cm 1 . 1712c 
in 1 . 16 3 5 c m ' 1 
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[0133] [&1&m 1— 2] Monomer 2 (D^f& *d) , 4. 66 (1H, d) % 5. 61 (1H, t ) , 

Mo n om e r 1 0)<£ffclZ3S\,*X * T 9 x ) /HSS:^ U-Y 6 . 0 9 ( 1 H, t ) 

^m^^^Mz^^u^m^mm^i^m^m^m ft~ir (Nacn : 1797 cm'\ 1 7 3 a c 

L , Mononie r 2 £f#fc 0 m _ \ 17 14c m~\ 1 6 3 3 c m" 1 

l H-NMR (CDC 1 3, 2 7 0MH z ) : 6 1 . 8 0 [0134] [-g-figCT 1-3 — 8] Monomer 3 - 

(1FL ddd) , 1. 93 (3H, s) 4 1. 9 6 8 <D 

(1H, ddd) , 2. 78 (1H, s) , 2. 91 mm<D^feX\ M o n o m e r 3 -8 £#/t 0 

(1H, s), 3. 09 (1H, d ) . 3. 24 (1 [0 135] 

H, d) , 3. 09 (3H, s) , 4. 59 (1H, * [ft34] 




Monomer 1 Monomer? Monomer 3 Monomer 4 




O O 
Monomer 5 Monomer 6 



[0136] l&I&m 2-1] Polymerl <D&& 
8 8. 8 g COM o n o m e r 1 , 8. 6gCO^^^y/U 
S3-3(;^^->-l-^f^n^i/ l 7 8. 1 g<7> 
* 9 9 U t e r t — z/^/u^r^ h7i: Kd77^2 
LiCfSfffU 13. 1 gC02, 2* -T/^^y/f 
ct- h y >v*m7LtL« 6 OtTl 5B#raffltf*L^^, ^ 30 
JETffiSSLTt* ?#6;rL7t^££^ F7t: Kd77>8 0 
OmlirJSWU n > 2 0 L JCiiST L tz* £ L 

fru 4 ovxemmm^mmLtzt - 101. 2 

gCDTfiSitP o 1 yme r 1 T'^ $ ix 5 iS^r-^ ft 

[0137] [-^bit^J 2 — 2 J P o I yme r 2c/)^B^ 
112. 0 g COM o n o m e r 2 . 8 . Bg^^^/'J 
-'MS 3 - :/J vU;t^V^>- 1 -^f^ynf/K 7 8. 1 g 




Monomer 7 Monomer 8 



CO* 9 V y /Ufi£ t e r t -y^/U^v^ h7t Kd77> 
2L!-:^SU 13. lg(D2, 2* -r/t7^yy 
fn^h'J ^SrAD^lfc, 6 0tfl 5 fJ#P^^ L 7t f£ , 

i%tQETi8ffg L It ; *b jft f'Jl S Sr t 1 h 7 =: K a 77V8 
0 0ml il^Sf L 4 n ^^^2 0 LIliTL f:, £ 

jfcfrU -10 c CT6^S^?iiU:t:^, 10 6. 
8g«0T"EiPo 1 y m e r 2 X^ZixZmft^itS®) 

bi t /to *K^Wi 5 3. 7 /r. 0 
[0138] 2-3-40] P a 1 y m e r 3 

I^S^^Sr', P o I y in e r 3 - 4 0 £r^;t : 
[0139] 
[ ft 3 5 ] 



[0140] 
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H }=0 



CO^H 



H CH- 4 

-e— 

H ^=0 
O 

/ 

H CH 3 

-ML 

H / ) c =0 
Q 

H ^— O 



COtH 
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H CH 3 

h >=o 





H CH 3 
H V=0 



C02CH 3 




H >==0 



Q 

/ \ 



H CH 7 C0 2 CH 3 




COjH 



HChfe H 3 C O ? C H 

-(7 — ^Hi -O-ftbi 

d 



/ 



CO-:H 



X 



(Polymer 1) 

(a 1=0.05, bl=0.40, 111=0.55, I\fw=8,800) 



(Polymer 2) 

(al=0.(>5 t bl=0L40, €11=0,55, Mw=9,900) 



(Polymer 3) 

(a 1=0.05, b 1=0.40, dl=0 55, Mw=9,100) 



(Polymer 4) 

(a 1=0.05, b 1=0.40, d 1=0.55, Mw=9,900) 



* * [ft 3 6 ] 



H ^Hj 

"0 — \hu 

H )==0 
O 



(Polymer 5) 

(a 1=0.05, b 1=0.40, d 1=0.55, Mw-9,900) 



H .^=0 
d 



6 

H CM, 

1ft? 



bl 



ot" 



H 

Q 



(Polr mer 6) 

(a 1=0.05, b 1=0.40, dl =41.55, Mw=9,900) 



[ 0 1 -1 1 ] 



CO.H 



H CK. 

-tHh. 



CO H 



o 

H CH- 

6 

H CH. 

0 i 

o[ :: o\ 

6 



*CO : .CH n 



H CK. 



(PoKmer 7) 

(a 1 =0.05, b 1=0.40, dl=0.55, Mw=l 1,100) 



(Polymer 8) 

(a 1=0.05, bl= 0.40, dl=0.55, Miv=8,800) 
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CChH 
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H. ch 3 

n > 

\/ \Tdi 
Q 



(Polymer 9) 

(al=0.10,bl=O.20, dl=0.70, I\fw=8,100) 



H CHb 
H CQ 2 H 




H CH 3 
H )===0 



(Polymer 10) 

(a 1=0. 10, b 1=0.20, dl=0.70, Mw=7,600) 



H V=0 
Q 



^C0 2 H 




H CH 3 

H )==0 
Q 



(Polymer 11) 

(al=0.10, bl=0.20, dl=O70, Mw=8,300) 



0 14 2] 



H Chh 



H C0 2 H 




H CH a 



H ^-O 



(PoKmer 12) 

(al=0.10, bl=0.20, dl=0.70, M^10,000) 



* * 8] 



H CH 3 

H f=0 

C , 



(Polymer 13) 

(al=0.10, bl=O.20, dl=O70, Mw=9,5l>») 



H CHb 

■f) — fhi 

h >=o 

Q 



h r.i-h 
~B — 

H 

b 



o 

H CH 3 

cr 

h>i 



CO;H 



H 

qi;:..-j 



H CH~ 
/i 

H ;=o 



H CH-. 
H ==0 



(PoKmer 1-1) 

(a 1=0. 10, b 1=0.20, dl=0.70, Mw= 10,200) 



(Polymer 15) 

(a 1=0.10. bl=0.20. dl=0.70. Mw-9,900) 



H CH. 
H CC,H 



bl 



O 

H CH-, 

H J.. 

& ■" O 



\ / ■- i dl 
H >==0 



(PoKmer 16) 

(a 1=0. 10. b 1=0.20. dl=0.70. Mw=9,50l>) 



0 I -I 3 ] 
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H / f=0 



C0 2 H 
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H CH 3 

T7 \7di 
h >==o 

cj 



> 



(Polvmer 17) 

(31=0.10, bl=0.20, dl=0.7fl, Mw=10,100) 



H CH 3 



4W£ 

H CO s H 



CCMH 




H a 




H CH 3 

H )=0 

Q ^ 

5 

H CH 3 

■(Hi 

H >=0 

d 

0 



(Polymer 18) 

(al=0.10, bl=0.20, dl=0,70 t Mw=9,500) 



(Polymer 19) 

(al=0.10, bl=0.20, dl=0.70, Mw=9,000) 



H CH 3 

-oh, 

H / )^-0 



N >CO;H 



[0144] 



H CH 3 
H f-b 



COnH 





H CH 3 



(Polymer 20) 

(al=0.10, bl=0.20 t dl=0.7O, Mw=9,700) 



* * lit 4 0 ] 

H pH 2 

~f7 \hi 

H (Polymer 21) 



(al=0.10, b 1=0.40, dl=0.50, M\v=19,200) 



H / CH 3 
H CO-.H 



H CH 3 




H CH 3 

-(Hi 

H 



(Polvmer 22) 

(al=0.10, b 1=0.40, dl=:0.50, M\v=18,200) 



H CH, 



H OHt 
H 

o " o 



h :^=o 



(Polymer 23) 

<al=0.10, bl=0.40, dl=0.50, Mw=19,600) 



H Chh 

Hi 

H 



CO H 



O" 

H CH, 
H .1. 

o" 'O 

X 



H CH^ 
0 Wdl 



(Polymer 24) 

<al=0.10, bl^O.40, (11=0.50, i\1w=J8.600) 



[ 0 1 1 5 ] 



[ft -I 1 ] 
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H <ZH 2 

0 \ ) ai 
H CO : H 




£(3-1)! 



H 

it 

H 



CH 3 
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(Polymer 25) 

(31-0.10, bl=0.4O, dl=0.50, Miy=17,600) 



H CH 3 
H ^=0 

b 

H CH 3 
H )=b 



C0 2 H 





H 



CH 3 



H 

■0- 



C0 3 CH 3 




(Polymer 26) 

(al=0.10, bl=0.40, dl=0.50, Mw=19,000) 



M CH 3 



(Polymer 27) 

(31=0.05, bl=0.25, cl=0.30, 
dl=<U0,Mw=15,200) 



[0146] 



H CH 3 

H O 
Q 



/ 



-M- H ' 

H / F=0 



H CH ; CO ; CH 3 H 

■0- 




H CH 3 

v r/bi 



CHg 

— 0"cl 

9 



H 



CH 3 



9 



H CH 3 

i^<h 

Q 



[ft 4 2] 

^ ^3 
H W 0 



(Polymer 28) 

(a 1=0. 05, bl=0.25, cl=O.JO, 
dl=0.4O,Mw=15,2O0) 



(Polymer 29) 

(al=0.O5, bl=0.25, cl=0.30, 
dl=0.40, Mw=15,200) 



H CH-j 

\7 \Tal 
H 

d 



V 



H CH-. 

^ 

1/ ~al 

h ;j=cj 
b 



H PH- 

° X 



H 

it 



CChOH;, 



H CH^CO-CM., H 
H .-L H 

«C-- : J 



Q 

CH~. 



(/ \)dl 
H *=0 

Q 



(Polymer 30) 
Q (al=0.05, b 1=0.25, cl=0.30, 
\ d 1=0.40. Mw=15,900) 



H CH: 

H d ° (Polymer 31) 

_ 0 (al=0.05, bl=0.25, cl=0.30, 

/ dl=0.40, M\v=15,900) 



[0 1 



CO H 



o 

H CHi 

o- <j> J 



q; 
0 



1 



CM- 

h o 



it 



9 



H CH- 

H —3 

Q 

) — Q 



[ft-i 3] 



(Polymer 32) 

(a I =0.05, b1=0.25, cl=fl.J0, 
dl=0.40, \fw=15,9M) 



M M 



CQ 2 H 



H H 

1 < 
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H H 

° (a2=0.05, b 1=0.10, d2=0.40, e=0.45, 

Mw=7,800) 



H H 



C0 2 H 



H CH ; C0 2 CH 3 H H 




n n 



>** 0 (Polymer 34) 
° (a2=0.05, b 1=0.10, d2=0.40, e=0.45, 

Mw=7,800) 



H H 



V C0 2 H 



H H 



CQ 2 H 





H H 

Q 

H H 



C0 2 CH 3 ^ — ^ 



H H 

0 /)> 

o^x^>^o (Former 35) 

° (a2=0.05, b 1=0.10, d2=0.40, e=0.45, 

Mw=7,800) 



H h 

o-^x (Polymer 36) 

(a2=0.05, b 1=0. 10, d2=0.40, e=0.45, 
Mw=8,400) 



[0148] 



n 



H H 



COnH 



H ,CHnC0 2 CH 3 H H 



6 



* * [fL4 4 ] 



H H 



o^*v .-^=^o (Polymer 37) 

° (a2=0.05, bl=0.10, d2=0.40, e=0.45, 

Mw-8,400) 



H H 

0 ^ . (Polymer 38) 

° (a2=0.05, bl=0.10, d2=0.40 ( e=0.45, 

Miv=8,400> 



H .CHi 

M ...A. i 
° J-'~ 



4M£ 

H ?=0 



(Polymer 39) 

(bl=0.50, ri1=0.M), Mw=J1,S0O) 



H Chh 

o- y .1 

0 L/1 



H pH., 

-b-tK 

H *=3 



(Polvmer 40) 

(b1=0.50, tl1=0.5fl, M\\=33 ; <iOO) 



ioi49i yn^m 

J:., It! &r&ffl-?U 

0 ) u ^ x 



I - l 



0_ u >x i-^W(^t'i- 



'J ( P .> I y in e r I - 4 



[0 15 0] Lfc&uW\X"i$<i>ilt;.7\l 'J -v — (Po 1 y 
in o r 1 -40) i'',iLixV;-?'j^.H<j4; U -r — (Po 



K-L^; 1^ c 1 Pit f'(- f]-: on ,M- fiiii '1- f j o no [ vine r4 1. -\ 2 ) 'V ' < — x |«V| JJH Jr L- T f't" MIL, 



*(36) 
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saa:T^£n5i»56£5i| (pagi-8) . Tis^-e^ 
ztxzmmmwm idrri-4) , ^mmt^. t 

-tZit^rfy) (ACCl) ^it:^ta^T'FC-4 3 0 

K £H 3 



H COaH 



H J— O 

a 
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[0151] 
Ifb4 5] 



H 



(Polymer 41) 

bl'=0.35, dr=0.50, Mw=8,900) 




(Polymer 42) 

(al ( =ai5, bl ? =(L20, cl»=0.15, d1 r =0.50, 
Mw=lO,200) 

[0 15 2] $8 ^ [ft 4 6] 

_o _ „o 

(CH^co— ^ V-|* H 2 e— ^ )— so 3 (PAG l) ( V- ^ cf 3 so 3 - (PAG 2) 



J 



OCH 3 CCaC(CH 3 ) 3 



H 3 ^-:\ .>— *-0-CH : — ( ) (PAG 3) H ^3 >{. (. >^CH, (PAG4) 



NO-, 



( C^, )3 g-IJ>-^|CH.v, (PAG 5) ■( )— O-X^f ) (PAG 6) 

C o " — ' o o — 

Hi G — | — O— -NF=<j — — < "*~"~^ — ^ H J (HAG 7) [ Wo-jj-CF 3 (PAG 8) 

h 

[0153] 7 ] 
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ChUOhOCI 



/ \ f H3 /= v 



pHOCH 2 CH 3 (DRR 1) 



H 3 C— |U>JLo^^ (DRR 2) 



CH 3 CH20CI 



[0154] 
Ut4 8] 




C0 2 H 




CHnCH 3 



(ACC 1) 



[0 15 5] Uv-'^ hr{££r>- U = _b-^ e> 

3-7^>^L, 0. 5 // mcOf?^^^^L/c 0 

-f-^ry^ (^^yftfi, NA=0. 5 5) Sr.ffl 
I x TS?7t L , 1 1 0tt'9 0W^^ (PEB) £SS 
U 2. 3 8%cOf h7^f /ur>^"^A'- Kn^y 

[0 15 6] L-v-'x h^I?ffiJi^T^ j: I0:'o^T?7o 
/i. ~i\ JgK (E t h, m J /cm-) & 
;:0. 2 5/im(07^>'Ty : 1 "?fc?f& 



HOCH 2 CH 3 (DRR 3) 



(DRR 4) 



PGMEA : /at^y/ll n-zb^ f /i/x-f/l-rt 
h 

PG/EL : PGMEA 7 0 % <t ;U3 0%<Di% 

T B A : h !J 7 J f ^7 ^ V 
TEA: K 'J =c- 9 / — tvr ^ > 

TMMEA : h "J 7^ h -> \* * x.=f- % > 

30 TMEME A : h ] J 7* * h^ryx V * > * h^v-^^'U 

[0157] 
[« 1 ] 
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ii 


Polymer 1 
(80) 


PAG1(2) 




TBA 
CO. 125) 


PGMEA 
(600) 


6.5 


0.18 




1-2 


Polymer 2 
(80) 


rALiK A) 




TO 4 

Ida 
(0.125) 


PGMEA 
(600) 


6.4 


0.18 




1-3 


Polymer 3 

(80) 


rAQlt.2) 




TBA 

(0.125) 


PGMEA 
(600) 


6.5 


0.18 




1-4 


Polymer 4 

(80) 


PAGK.2) 




TBA 

(0 125) 


PGMEA 
(60O) 


6.3 


0.20 




IS 


Polymer 5 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.3 


0.20 
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Polymer 6 

(80) 


PAO!(2) 




TBA 
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PGMEA 
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6.1 


o.ia 
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Polymer 7 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(GOO) 


6.0 


0.18 




i-a 


Polymer 8 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.5 


o.ia 
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Polymer 9 
(80) 


PAG 1(2) 




TBA 
(0 125) 


PGMEA 
(600) 


6.0 


0.18 




1-10 


Polymer 10 
(80^ 


PAGK2) 




TBA 
(0. L2S) 


PGMEA 

(6CO) 


5.9 


0.18 
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Ftalymer 11 
(80) 


PAGl(2) 




TBA 

(0.125) 


PGMEA 

(60O) 


6.1 


0,18 
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Polymer 1 2 
(80) 


PAG1(2) 




TBA 
(0.125) 


PGMEA 
(600) 


6.1 


0.18 
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Polymer 13 

(80) 
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TBA 
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PGMEA 
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0.20 
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Polymer 14 
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Polymer 15 
(80) 


PAGK2) 
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(0.125) 


PGMEA 
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Polymer 16 
(80) 
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TBA 

(0.1 25> 


PGMEA 
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Polymer 17 
(80) 


PAG1(2) 




TBA 

(0.125) 


PGMEA 
(600) 
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Polymer 18 
(80) 
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TBA 

(0.125) 


PGMEA 
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m$ 
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Polymer 19 
(80^ 


PAGK.2) 




TBA 
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PGMEA 
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Polymer 20 
(80^ 
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(80) 
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(6C0) 


5.7 !0.18 |*g# 
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